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5.4.2 Cleavage and fractionation of genomic DNA (complete translation) 

2 0 When sufficiently large genomic DNA is obtained, such DNA is 

randomly cleaved and fractionated to separate DNA molecules having 
lengths appropriate to be integrated into a vector (usually 15-20 
kbp) . To construct a complete gene library, random digestion of DNA 
is critical, and mechanical cleavage (shearing) or partial digestion 

25 with a couple of restriction enzymes that recognize four nucleotide 
sequence as a restriction site and generate blunt ends has been used. 
These methods, however, require a number of steps, such as treatment 
with enzymes , which reduce efficiencies . Thus , partial digestion with 
a single enzyme is often used as a simplif iedmethod. However, sequence 

30 regions might remain to be cloned even after complete digestion, since 
recognition sites for restriction enzymes do not occur in the genome 
in a completely random manner (e.g. highly frequent repetitive sequence 
regions) . Special care should be taken when restriction enzymes 
recognizing a particular six-base site are used. It may necessitate 

35 combined use of different libraries constructed by using another 
restriction enzyme. Recently, vectors that have various BamHI sites 
were developed (other several enzymes also can be used for the vectors , 
since they have a poly-linker site) , which has resolved the problems 
above by utilizing cleavage with four-base cutter Mbol or Sau3AI which 

40 can generate a BamHI site . The following is an exemplary use of partial 
digestion with a single enzyme for generating a gene library. 
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